Infrared spectra were obtained on a Perkin-Elmer Spectrum 100 Optica FTIR spectrometer furnished with an attenuated total reflectance accessory.
Thermal gravimetric analysis (TGA) data was collected at ramp rates of 5 ºC/min under flowing nitrogen using a TA Instruments TGA Q5000.
Diffraction data were collected with 0.2° steps using a Bruker AXS D8 Advance diffractometer equipped with Cu-Kα radiation (λ = 1.5418 Å).
Scanning electron microscopy (SEM) samples of polymers were prepared by dispersing fine powders into methanol and drop casting onto a silicon chip. To dissipate charge, the samples were sputter coated with approximately 3 nm of Au (Denton Vacuum). Polymers were imaged at 5 keV and 12 μA by field emission SEM (JEOL FSM6430).
Carbon, hydrogen, nitrogen, and sulfur elemental analyses were obtained from the Microanalytical Laboratory at the University of California, Berkeley. Elemental analysis for chlorine was performed at Galbraith Laboratories.
Solid state NMR spectra
1 H-13 C cross-polarization (CP) spectra were collected on a 7.05 Tesla magnet at 13 C frequency of 75.5 MHz under 10 kHz magic-angle spinning (MAS) condition. A Chemagnetics 4 mm H/X probe and a Tecmag Discovery spectrometer were used. The HartmannHahn condition for CP experiments was obtained on solid adamantane, which is also a secondary reference of 13 C chemical shift (the methylene signal of adamantane was set to 38.48 ppm relative to TMS). Two pulse phase modulation (TPPM) proton decoupling scheme was used. The TPPM S3 angle was 15 degree and the decoupling field strength was ~60 kHz. A contact time of 10 ms and a pulse delay of 4 s were used in CP experiments.
EPR measurement were recorded at ambient temperature using an Active Spectrum X-band continuous wave spectrometer. The sweep was from 210 mT to 420 mT.
UV-Vis spectroscopic measurements were performed in 100 mM HEPES buffer (pH 6.7). Absorption spectra were recorded using a Varian Cary 50 spectrophotometer and samples for absorption measurements were prepared in 1 cm × 0.5 cm quartz cuvettes (1.4-mL volume, Starna).
Inductively coupled plasma-mass spectrometry (ICP-MS) was performed on samples that had been diluted into 2% nitric acid (made freshly from concentrated nitric acid (BDH Aristar Ultra) and MilliQ water) containing 20 ppb Ga internal standard (Inorganic Ventures, Christiansburg, VA). The samples were analyzed on a ThermoFisher iCAP-Qc ICP-MS in Kinetic Energy Discrimination (KED) mode against a calibration curve of known metal concentrations (made from CMS-5, Inorganic Ventures, Christiansburg, VA).
Synthesis of PAF-1-SMe
Anhydrous 1,5-cyclooctadiene (cod, 1.05 mL, 8.32 mmol, Aldrich) was added to a solution of bis(1,5-cyclooctadiene)nickel(0) (2.25 g, 8.18 mmol, Aldrich) and dried 2,2'-bipyridyl (1.28 g, 8.18 mmol, Aldrich) in distilled DMF (100 mL, Aldrich) in a dry box. The mixture was heated at 80 ºC for 1 h. Tetrakis(4-bromophenyl)methane (1 g, 1.57 mmol) was added to the purple solution and the mixture was stirred at 80 ºC overnight to obtain a deep purple suspension. After cooling to room temperature, concentrated HCl was added to the mixture. The residue was filtered with washing with warm THF (100 mL), H2O (100 mL), ethanol (100 mL), and CH3Cl (100 mL) respectively, and dried in vacuum oven (170 ºC) to give PAF-1 as an off white powder. A pressure flask was charged with PAF-1 (200.0 mg), paraformaldehyde (1.0 g), glacial AcOH (6.0 ml), H3PO4 (3.0 ml) and conc. HCl (20.0 ml). The flask was sealed and heated to 100 ºC for 3 days. The resulting solid was filtered and washed with H2O (500 mL), THF (100 mL), ethanol (100 mL), and CH3Cl (100 mL) and then dried under vacuum oven (150 ºC) to produce pale yellow solid of PAF-1-CH2Cl. Subsequently, PAF-1-CH2Cl was mixed with NaSCH3 (1.2 g, 21.0 mmol, Aldrich) in 100 mL ethanol under N2 and stirred at 70 ºC for 3 days. The resulting solid was collected, washed with H2O (100 mL), THF (100 mL), ethanol (100 mL), and CH3Cl (100 mL), and then dried under vacuum oven (150 ºC ) to produce PAF-1-SMe as pale yellow powder. Elemental analysis found for PAF-1-SMe: 68.28% C, 5.68% H, 0.502% Cl, 9.60% S. 
Determination of Distribution Coefficient (Kd) for Copper Uptake
PAF-1-SMe (100.0 mg) was added to a column connected to a jar containing 1 L of 4.03 ppm CuCl2 solution (100 mM HEPES buffer, pH 6.7). The copper solution was passed through PAF-1-SMe with flow rate of 0.5 mL/min. Subsequently, initial copper solution (Ci) and filtrate (Cf) were analyzed using ICP-MS (Ci = 4.03 ppm; Cf = 0.283 ppm) and used to determine the amount of copper captured by PAF-1-SMe. The amount of copper adsorbed by PAF-1-SMe was calculated by subtracting the residual copper concentration from the initial copper concentration. The following equation was used in order to determine the Kd value:
where Ci is the initial metal ion concentration, Cf is the final equilibrium metal ion concentration, V is the volume of the treated solution (mL) and m is the mass of sorbent used (g).
S8

Adsorption Kinetics for Copper and Iron Removal
A 10 mL aqueous CuCl2 solution (10 ppm) or FeCl3 solution (5 ppm in 100 mM HEPES buffer, pH 6.7) was added to an Erlenmeyer flask containing 2 mg of PAF-1-SMe. The mixture was stirred at room temperature for 8 h. During the stirring period, the mixture was filtered at intervals through a 0.45-mm membrane filter for all samples. The filtrates were analyzed using ICP-MS to determine the remaining copper concentration. The amount of copper adsorbed by PAF-1-SMe was calculated by subtracting the residual copper concentration from the initial copper concentration. The experimental data were fitted with a pseudo-second-order kinetic model using the following equation:
where k2 is the pseudo-second-order rate constant of adsorption (g/mg·min) and qe is the amount of copper ion adsorbed at equilibrium (mg/g). The slope and intercept of the linear plot t/qt vs t yielded the values of qe and k2, respectively. 
Adsorption Isotherm
PAF-1-SMe (2.0 mg) was added to conical tubes containing 10 mL CuCl2 solution (100 mM HEPES buffer, pH 6.7) with a wide range of copper concentrations. Each mixture was capped and stored in a shaker at room temperature overnight, and then filtered separately through a 0.45 mm membrane filter. The filtrates were analyzed by ICP-MS to determine the remaining copper content. The amount of copper adsorbed by PAF-1-SMe was calculated by subtracting the residual copper concentration from the initial copper concentration. The experimental copper uptake data were best fitted using a dual-site Langmuir model:
where qe is the adsorption capacity (mmol/g), Ce is the equilibrium concentration of the metal ion (mg/L), qsat,1 and qsat,2 are saturation adsorption capacities (mmol/g) of two distinct adsorption sites, and KL,1 and KL,2 are the Langmuir constants (L/mg) that are related to the binding affinities of those adsorption sites ( Figure S9 ). For comparison, the experimental data were also fitted using commonly employed single-site Langmuir and Freundlich models, top and bottom equations below, respectively:
where KF is the binding energy constant (mg 1-(1/n) ·L 1/n /g) and n is the Freundlich exponent ( Figure  S10 ). Overall, the dual-site Langmuir model provided a good description of the experimental data, particularly in the low concentration region. The fitting parameters and correlation coefficients are summarized in Table S1 . Nonlinear regression was used in fitting all models. 
Selectivity Studies
2 mg of PAF-1-SMe was added into separate conical tubes containing 10 mL aqueous solution of ZnCl2, CaCl2, MgCl2, NaCl, KCl, NiCl2, CoCl2, MnCl2, or NH4Fe(SO4)2·12H2O (10 ppm each in 100 mM HEPES buffer, pH 6.7). The slurry was stored in a shaker at room temperature overnight, and then was filtered through a 0.45 mm membrane filter. The filtrates were analyzed using ICP-MS to determine the concentration of remaining metal ions. The amount of metal ion adsorbed by PAF-1-SMe was calculated by subtracting the residual copper concentration from the initial copper concentration. Figure S12 . Competitive assay for iron and copper ion uptake. (a) Iron uptake (10 ppm in 100 mM HEPES buffer, pH 6.7, light gray bar) showed a decrease (dark gray bar) upon addition of copper ions (10 ppm). (b) Copper uptake (10 ppm, light gray bar) showed a slight decrease (dark gray bar) after adding additional iron ions (10 ppm). S14
Copper Uptake Studies in Biofluid Samples and Its Colorimetric Detection
Urine collection. To collect urine, 14-week-old Wilson's disease mice and controls from the background strain C57BL x129s6/svev were placed in Tecniplast metabolic cage systems for a period of 48 hours. During this period, the animals had access to water and food. The collected urine was centrifuged at 4,000 x g for 5 min at 4 °C to remove debris or food particles, and then stored at −80 °C until further analysis.
Serum collection. 2 L of porcine blood was purchased from Marin Sun Farm Inc. and was allowed to clot by leaving it undisturbed at room temperature for 30 minutes. The clot was removed by centrifuging at 3000 x g for 15 minutes in a refrigerated centrifuge, and the resulting supernatant was transferred to 6 mL tubes from Becton Dickinson (BD Vacutainer REF 367815 6.0 mL). The samples were stored at −20 °C and freshly thawed before each experiment.
Copper uptake in biofluid samples. A 1 mL sample of the urine of 14-week-old mice from a murine model of Wilson's disease or heterozygous type controls was added to a 1.5 mL tube containing 2 mg of PAF-1-SMe. In case of serum, additional copper salts (2, 5, 10 ppm) were added in 4 mL of serum to simulate Wilson's disease. 3 Moreover, as serum contains ca. 4-fold higher levels of iron compared to copper, 4 1 mM acetohydroxyamic acid (AHA) as iron chelator was additionally added into serum.
5 PAF-1-SMe (2 mg) was added into each urine and serum sample, and biofluid samples with/without PAF-1-SMe were kept in a shaker at room temperature for overnight, filtered through 0.45 mm membrane filters, and analyzed by ICP-MS to determine remaining copper content. The amount of copper adsorbed by PAF-1-SMe was calculated by subtracting the residual copper concentration from the initial copper concentration.
Colorimetric detection. PAF-1-SMe applied to heterozygous and Wilson's disease urine specimens and serum samples was dried open to air overnight. Before treatment with 8-hydroxyquinoline (8-HQ), dried PAF-1-SMe was washed by adding 1 mL of DMSO and remove DMSO by immediate filtration. Subsequently, 1 mM 8-HQ in DMSO (1 mL) was added to the washed PAF-1-SMe and shaken three times. The liquid was filtered through a 0.45 mm membrane filter and transferred into 1 cm  0.5 cm quartz cuvette (1.4-mL volume, Starna). The formation of complex between 8-HQ and copper extracted from PAF-1-SMe was monitored using a Varian Cary 50 spectrophotometer.
Detection limit of 8-HQ was measured in DMSO, in serum by adding external copper salt (1, 2, and 5 ppm of 1 mL of serum), and in urine by adding external copper salt (1.5, 3, and 5 ppm in 200 μL of urine sample). PAF-1-SMe (2 mg) was stored in each sample overnight in a shaker and dried after filtration. Dried PAF-1-SMe was washed by adding 1 mL of DMSO, and 1 mM 8-HQ in DMSO (1 mL) was added into washed PAF-1-SMe. The absorbance at 410 nm of each samples was plotted against initial copper concentrations. The detection limit of 8-HQ was calculated by S15 the three-sigma method 3σ/k as 186 ppb in DMSO, 756 ppb in serum samples, and 552 ppb for urine samples, respectively. Figure S13 . UV-Vis absorption spectra of 8-hydroxyquinoline with copper and iron ions (100 equiv. to 8-HQ in DMSO, red and blue, respectively) and spectra of 8-hydroxyquinoline (8-HQ) treated with PAF-1-SMe (2 mg) applied in serum without acetohydroxamic acid (AHA), which reveals absorption at 400 nm, 450 nm (sh) and 600 nm (sh) (dashed). 
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Figure S16. The detection limits (three-sigma method 3σ/k) of 8-hydroxyquinoline (1 mM) in DMSO (a and b), serum (c and d), and urine (e and f) were calculated to be 186, 756, and 552 ppb, respectively. S18 Figure S17 . (a) N2 sorption isotherms (77 K) of freshly synthesized PAF-1-SMe (black) and regenerated PAF-1-SMe (red) which was treated with biofluid and then followed by 8-HQ (100 mM) Closed and open symbols represent adsorption and desorption branches, respectively.
